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ABSTRACT

Blue crabs commonly mated from March to July and
from October to December In the St. Johns River; the
proportion of males and females that matured at a
small size waslaraer in salt water than in fresh water.

Blue crabs spawned in the first 30 km. of river above
the mouth, and the eggs hatched in the ocean within
6 km. of shore. Spawning began as early as February
and continued throuah October.

. Some blue crabs of both sexes mierated from the St.
Johns River to the Intracoastal Waterway, to four other
rivers, and to the ocean. Among crabs tagged 40 to 195
km. above the mouth of the St. Johns River and re­
covered at a distance from the tagging site, 89 percent
of the males and 96 percent ·of the females were re­
captured downstream from the point of release. Many
females tagged In the ocean were recaptured in inland
waters throughout the year. During the spawning

This report presents the results of studies in
1961-63, on the biology of the blue crab, OalU­
'Mote8 8apidu8 Rathbun, in the St. J olms River.
Detailed information on their biology is ne.cessary
tQ learn which factors affect the harvestable
population.

The blue crab supports important fisheries along
the Atlantic and Gulf coasts of the United States.
Landings in1~50-65averaged about 58 million kg.
per year. The 1965 catch was 71 miilion kg., worth
slightly more than $12 million to the fishermen.
In the St. Johns River, 109 fishermen, using pots
and 52 fishing trawls, caught 1,465,840 kg. of blue
crabs during 1962 (Tagatz, 1965).

The biology of the blue crab has been investi-
. gat.ed extensively in Chesapeake Bay (Hay, 1905;

Churchill, 1919; Truitt, 1939; Pearson, 1948; and
Van Engel, 1958), and to a lesser degree in Dela­
ware (Porter, 1956), Louisiana (Darnell, 1959),
and Texas (Daugherty, 1952; Pounds, 1961). No
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season some reentered the St. Johns River for a second
spawning within 15 days after their eggs hatched.

First- and second-stage zoeae and megalops of crabs of
the genus Callinectes were collected as far as 40 km.
upstream. Of 11 kinds of crab zoeae collected near the
mouth, Callinectes ranked third in abundance in 1961
and second in 1961.

. Small blue crabs (:l-9 mm. wide) entered the river in
waves and moved as far as 135 km. upstream. Nearly all
of the upstream migrants were beyond the first post­
larval stages except dUring early winter.

Blue crabs 5 to 100 mm. wide fed principally on
mollusks (primarily clams and mussels), fish, and.
crustaceans (primarily amphipods and crabs).
Generally, they ate the same type of food regardless of
crab size, area, and season.

investigation has been reported, however, of th~

biology of the blue crab in the St. Johns River or
in other Florida waters.

Blue crabs occur far upstream in the St. Johns
River, at least as far as Lake Harney, 305 kIn.
above the mouth (Moody, 1963). Their widespread
distribution in the fresh-water portion of the
river is thought to be largely due to the abundance
of calcium chloride in the water and to the pres­
e.nee of the salt springs t.hat drain into the river
(Odmn, 1953). In ot.her estuaries, blue crabs sel­
dom penetrate far into fresh water (Williams,
1965). Our studies on the St.. Johns River ex­
tended 215 km. upstream to Astor, the terminus
of the commercial fishery for crabs (fig. 1).

MATERIALS AND METHODS .

Sampling and tagging were conducted to de­
termine the size, sex composit.ion, se.xualmat.urity,
distribution, and movements of adult blue crabs.
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FIGURE i.-St. Johns River, Fla., from mouth to Astor.
(Circled numerals indicate lJl1oS"~ rl'fcrrcd to in text.)

In 1961 and 1062, 02 samples oJ: ,tbouL IGO (jrabs
each were ob('ained from the unculled commer­
cial catches of crab in (he river, and on 1 or 2
days each month, cnlbs were observed in catches
of shrimp tr,l\vl01'S fi.sh ing 1 to 8 km. oJ£shore be­
tween Fernandina Be'l(·h and Ponte Vedra
Beach. Samples wcrt) tnkl'll monthly with
a 3-m.-wide trawl at select'eel stations in the river
to supplement data from ('hc fi hery. Size, re­
corded as wi Ith, is the clistan e between the tips
of the large lateral spines of the carapace.

I examined females and every fifth male crab
in samples from con1J11ercial catches for sexual
maturity, which is more obvious in the female
blue crab than in the male-the apron (abdomen)
is semicircular in mature females and triangular in
immature females. I al 0 examined every fifth ma­
ture female to determine stage of ova development.
The shape of the apron of the male does not

18

change at maturity; I based maturity in males on
the development of the anterior and middle vasa
deferentia. In the mature male the vasa deferentia
are large prominent ducts and the middle vas
deferens is bright pink. In the immature male
the vasa deferentia are small and the midcUe vas
deferens is white.

From April 1961 to April 1963, 8,927 blue
crabs (6,383 males, 2,544 females) were tagged in
the St. J olms River and 2,595 (58 males, 2,537
females) in the ocean off the mouth of the river,
1.5 to 5 km. offshore and 1.5 km. north to 11 km.
south of the jetties. I obtained these crabs from
commercial fishermen. Only mature females and
males wider than 135 mm. were tagged; maturity
of males could not be determined by external
observation. Each tag was plastic, bore a number,
and was fastened by stainless steel wire between
the large lateral spines of the carapace (fig. 2).
Cronin (1949) reported that this method of tag­
ging was more effective than others he tested.

I collected larval crabs in the St.. Johns River in
1961 and 1962, using Clarke-Bumpus samplers for
simultaneous collections at the surface (0.3-m.
depth) and bottom (10 m.). Collections, water
temperatures, and salinities (surface' and bot­
tom) "-ere obtained hourly over any selected 4- to
11-hour period. Captured plankton was placed in
jaTs which ,,-ere then filled to capacity (135 m1.)
by [tc1dition of 'mter. Crab lnnac ,yere identified
and counted in three 4-ml. subsamples removed
from each jar.

FIGURE 2.-Blue crab with carapace tag attached.
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Reliable separation of the laTvae of Oallineetes
8(tpidu.'J from those of other species of OaWneetes
is not. yet possible. Because O. 8im.ili8 and O.
01'JUlh/8 are common in the lower 40 km. of the
river and in t.he. ocean off t.he river's mouth
(V\Tilli:II11S, UI()6), and t.heir spawning seasons
coincide with that. of O. sopidws, larvae of (JalU­
necte.'J were designated by genus only.

A ~l-l11.-long seine with a· funnel-shaped bag
(4-mm. st.retched me,8h) and a 2.5-m.-wide trawl
(ta.il bag was 6-mm. stretched mesh) were used to
determine the distribution of juvenile blue cmbs in
the St. .rolms River. In addition to extensive
random sampling (lH61-63), certain areas were
sampled at ~-week interva.ls (1962-63).

The st.omachs of fi95 blue crabs 5 to 200 mm.
wide weTe· obta,ined from December 1962 to August
1H63 for t.he food .study. Crabs were select.ed from
samples t.aken during scheduled collecting with a
seine. and trawl. The percenta.ge frequency of each
class of organism was determined. For each
stomac1.l, the percentage of each food t.ype in the
total volume of food was estimated.

Aquatic plants, fish, and invertebrates obtained
in the nets and with a Petersen dredge were
counted to indicate natural abundance of foods
selected by crabs, and repre.sentative specimens
were preserved for comparison with stomach
contents.

THE ST. JOHNS RIVER

The St. J ol~ns Ri verI ies entirely within Florida..
It rises from headwater marshes 80 km. north
of Lake Okeechobee and 24 km. inland from
Florida's east coast, flow.s north for 420 km. to
Jacksollville, and continues' east 40 km. to the
Atlantic Ocean. NOlih and south jetties extend
from the mouth of the river about 1.5 km. into the
ocean. Along its course the river receives the flow
of many tributaries and often expands into lakes.
Its largest t.ributary is the 200-km.-IonO' Oklawaha. ~

RIver (172 km. upst.ream); its largest lake is 9.5-
km. wide and 19-km. long Lake George (185 km.
upstream). The Intracoastal 'Vaterway intersects
the river 8 km. from the mouth. The St. Jolms
River is less t.han 1.5 km. wide from the jetties to
11 km. upstre.am, 1.5 to 5 km. wide fro111 this point
125 km. upst.ream to Palatka (except for a narrow
section nt .Tacksonville), and 1.5 km. wide fro111
Palatka, upstreulll 145 km. to Sanford. Upstream

from Sanford, t.he greatest width is less than 1 km.
The depth of the river channel is 10 m. from the
mouth to .Jacksonville, 4 m. to Palatka, and 3.5 m.
to Sanford.

Characteristics of the St..J olms River are low
gradient., extensive tidal influence, and varying
salinity and temperature. The river drops only
about 6 m. in. the 460 km. from its source to the
ocean and lu, ; a slow current. The usual head of
tidal influence is Lake George, 185 km. upstream.
Salinity readings 15 km. from the mouth of the
river ranged from 2.5 to 33.4 p.p.t. (parts per
thousand) during 1961-6~. They varie.d .with
depth, direction of the t.ide, and season ·.(s~linity

was lowest in late summer and highest in late
spring). South of .Jacksonville, 40 km. from the
mouth, salinity is normally les.sthan 1 p.p.t. Water
.temperature between the. mouth and J acksollville
.ranged fro111 a winter low of 8.20 C. to a summer
high of 34.10 C.

ADULT CRABS
SEX COMPOSITION

Most of the blue crabs of commercial size
(larger than 120 111m.) caught during most of the
year in the lower river were females, but males
we·re always dominant in the upper river. Among
crabs caught in the first. 24 km. of t.he. lower river,
60 to 90 percent were females in January to Sep­
tember andIO to 25 percent in October to Decem­
ber. In the next 24 km. of river, extending to'S
·km. south of.Jacksonville, females made up 75 per­
cent of the catch in December to Febrtmry u.nd 15
to 55 pe.reent in Mn.rch to November. From u. point
about 8 km. above .racksonville to Palatka the per­
centage of females ranged during the. year from
10 to 35 pereent; and above Pahttka, from 5 to
35 percent.

Except in the fall when large numbers of males
occasionally were captured very c.lose to the jetti~,

nearly :t11 of the adult, blue crabs caught in the
oeean were fenutles.

MATING AND SIZE AT SEXUAL .MATURITY

Female blue crabs mate once, a.fter the last in a
series of molts, but males may mate during each of
their last three growth st.ages (Truitt, 1939). Be­
fore mating, the male carries the female beneath.
him, oft.en for more t.lmn ~ days, until she sheds
her immature shell. SpeI;m from the male is then
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transferred to the spermathecae of the female
,,,here it remains vittble a year or more and is used
for repeated spawnings.

Mating blue embs were commonly observed
from 11 to 215 km. above t.he mouth of the river.
Primary mating areas were the shallower near
shore waters of the main river and tributary
streams. Mating occurred sparingly in January
and February, was common in March to July, de­
creased sharply in late summer, and was. common
again in October to December. Among 25 ran­
domly collected mating pairs that I measured, the
smallest. ma.]e was 121 mm. and the smallest fema']e
was 71 mm.

Maturity of blue crabs is attained at varying
widths. The proportion of male and female crabs
that matured at a small size was larger in s..'tlt
water (from the mouth of the river to Jackson­
ville) than in fresh wMer (south of .Jacksonville,
table 1). The smallest mature. female measured in
the St.•Johns River was 99 mm. and the largest
immature female was 177 mm. Mature femaJes be­
lieved to be Oallinectes sapid1l8 have been captured
in North Carolina as small as 52 nun. (Fischler,
1959), but to my knowledge no immature female
as large as 177 mm. has been reported for any
other area. Overlap in the size ranges of immature
and mature females in the St. Johns River was
considerably greater than reported by Tyler and
Cargo (1963) for Chesapeake Bay; their smallest
mature female was 118 mm. wide and the largest
immature female was 135 mm.

TABLE I.-Percentage oj mature male and Jemale blue
crabs in samples oj commercial catches Jrom the lower
St. Johns River (salt water) and Jrom the upper river
(fresh water), 1961-61J

Males Females

Lower river Upper river Lower river Upper river
Carapace

width
Num- Num- Num- Num-

ber Ma- ber Ma- ber Ma- ber Ma-
ex- ture ex- tore ex- ture ex- ture

amined amined amined amlned
--------------

Mm. Num- Per- Num- Per- Num- Per- Num- Per-
ber cent ber cent ber cent ber cent

12G-24_____ 16 44 28 0 64 31 182 2
125-29 _____ 22 50 51 8 66 52 150 6
130:-34. ___ . 23 52 65 14 93 83 155 16135-39. ____ 23 70 6i 18 121 90 121 2714G-44_____ 32 66 76 33 199 96 121 46145-49_____ 43 84 103 42 258 98 90 661IiO-o54 _____ 42 88 105 50 371 99 110 80155-59. ____ 44 95 132 66 425 100 131 9016G-64. ____ 65 88 127 72 473 100 148 96165-69_____

49 98 95 76 422 100 139 99
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SPAWNING

Intervals between mating and spawning of blue
crabs, or migrations preparatory to spawning,
vary with season. Spawning usually takes place
within 1 to 2 months after mating in spring and
sununer. If crabs mate during fall or winter,
spawning is delayed until warmer temperatures
the following spring. Most mature females of the
upper river migrate downstream to near J ackson­
ville (about 30 to 55 km. above the mouth) for
maturation of the ovaries. In spring and fall, al­
most all females make the migration soon after
mating and during early development of the
ovaries. In summer and winter, however, more
mature females delay migration downstream, and
20 to 50 pereent of those in the upper river have
large ovaries with well-developed eggs.

Most blue crabs spawn in the lower 32 km. of the
river. Relatively few females spawn near J ackson­
ville, and I observed no spawning south of there.
The eggs, numbering between 1 and 2 million and
known as a sponge, are deposited on the abdominal
appendages and carried by the female until they
hatch. They are initiaJ.ly yellow-orange, but as the
larvae develop and absorb the yolk during the 2
weeks required for hatching, the eggs become
brown and finally black.

Spawning occurs in the St. Johns River 8 or 9
months of the year; only the very coldest winter
months are excluded. In 1962, sponge crabs first
appeared in the lower 32 km. of the river in Feb­
ruary, were most abundant from Mltrch to Sep­
tember (when 40 to 82 percent of the mature
females collected were with sponge), and were
present through October. In 1963, sponges did not
appear until Mltrch, probably becltuse of the eolder
water in February. Witter temperature in 1962 in­
creased from an average of 13.2° C. in J ItnUal"y to
18.4° C. in February. In 1963, water temperature
decreased from 12.9° C. in January to 11.4° C. in
February; in March it rose to 20.4° C. .

As. the eggs develop, the females mO\Te from the
river into the ocean where the eggs hatch. Almost
all of the sponges of river females are yellow­
orange., whereas most sponges on blue crabs in the
ocean are dark brown or black. Sponge crabs were
first common in the ocean ill March or April but
only within 1 km. of shore at the river mouth. As
the spawning season progressed, egg-bearing fe­
males were found over a wider and wider ocean
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area. In J lille they were common out to 2.5 km.,
and from July through September, when they
were most abundant, large milllbers were 5 to 6
km. offshore between Fernandina Beach and Ponte
Vedra Beach. The number of females offshore
dropped sharply in October, but 62 percent were
in sponge compared with 4 percent in the lower
32 km. of river. From November to February, fe­
male crabs were lenst common in the sampling
area off the mouth of the St. Johns. Dwing this
period only one sponge crnb was ta.ken (in Janu­
ary) but the well-developed ova of most of the
females indicat.ed that they would spawn in tJle,
spring..

Many if not all female blue erabs spawn twice­
in the same season or over two seasons-and they
often return to 'inland waters to develop their sec­
ond .sponge.. Throughout the spawning season,
some females reent.ered the lower 40 km. of the
river from the ocean and developed another
sponge. These repeat spawners could be distin­
guished by the appearance of their shells. Crabs
which have not left the river have shiny, clean,
bright-colored shells. Crabs which have spent time
in the ocean have dull-colored shells with an en­
crustation of fouling organisrrur-espeeially the
turtle barnacle, Ohel.onlbla patula. Blue crabs
which had previously had sponges also could be
distinguished by the ragged a.ppearance of their
abdominal appendages and the presence of egg­
shell remnants.

TAGGING AND RECOVERY

The few tagging studies tJlat have been made to
determine movements of adult blue crabs have
been confined largely to·bays and to lower parts of
estuaries. Fiedler (1930) found that tagged fe­
males released in the northern part of Chesapeake
Bay migrated to the southern p'Ol,tion and tended
to remain there. The direction of movement for
males was random. Cronin (1954) detected 'no
clear pattern for movements of crabs in Delaware
Bay. Some males and females moved up Delaware
Bay after wintering near the mouth; none of the
tagged crabs was returned from other coastal re­
gions. Cargo (1958), who tagged only females in
Chincoteague Bay, Va., found they moved south­
ward to the lower bay even if released in areas
where high-salinity water was to the north. Only
two crabs were captured outside Chincoteague Bay

~ne 'at Oyster, Va., the other in Delaware Bay.
Fischler and Walburg (1962) released 4,353
tagged blue crabs in three estuaries wd two off­
shore locations in South Carolina. B9th male and
female crabs moved considerably between the low­
er estua.ries and adjoining coastal waters. Only
seven males and six females were roc.aptured in
estuaries ot.her :than those in which the crabs were
released. Crabs that entercd estuaries were ,almost
always from the adjacent ocean tagging site. All
but two crabs were recaptured within 80 km. of the
release area. The authors conclude.d that, in South
Carolina nt least, adult blue crabs do not migrate
between estuaries but limit their movements to the
estuary or adjacent marine area.

Of the 11,522 blue crabs tagged in the St. Johns
River and in the oc.ean off its mouth, 4,059 (35 per­
cent) were recovered. Ninety-seven percent of the
recoveries were by commerci'al gear, which was
fished every month of the year; 3 percent of the
recoveries were by sport fishermen.

Return of tags from 2,839 males and 830 females
recaptured a.fter release in the river indicated some
movement of both sexes throughout.. the year.
Migrations witbin the river· were principally
downstream (table 2). Among crabs tagged from
Jacksonville to Lake George and recovered at a
distance from the tagging site, 89 percent of the
males and 96 percent of the females were recap­
tured north or downstream from the point of re­
lease.' Some males moved randomly between. New
Berlin !tnd Picolata, but nearly all of those tagged
south of Picolata were recaptured downstrea.ql.
Females tagged at all sites during spring and sum­
mer usually migrated into the ocean within 1
month, but -those tagged in late fall and early win­
ter entered the ocean after 3 or more months. Only
three females were recaptured more than 25 km.
upriver from any tagging site. Many females from
the upper river congregated near Jacksonville ill
late fall. They moved downstream to New Berlin
as early as January but in greater numbers during
March. Early in the spawning season (February­
May) females were slower to spawn and lingered
longer at New Berlin before entering the ocean
than those of later months (May-September).

Two hundred thirty-five blue crabs (52 males
and 183 females) tagged in the St. Johns River
were recovered from other waters (fig. 3). Males
entered the Intracoastal Waterway north of the
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TABLE 2.-Number of tagged adult male'blue crabs recovered after release at different localities in the St. Johns River

Area of recovery (kUometers upstream from mouth of river) 2
Locality of release I Crabs

tagged
215 195 170 95 70 40 15 o

Total
recoveries

---------------------
Km, Number Nu,,~ber Number Number Number Number Number Number Number Number Percent195. _________________________________ 1.287 5 481 74 19 36 7 1 2 2 49
170___ ••• __ •• _._. ___ ._ .-----------.-- 790 1 18 274 53 58 6 2 3 0 53135______ • __ ._. ___ ._ •• __________ • __ •• 717 0 0 2 151 109 12 5 6 1 4095_. ___ ._. ____ •• _____ . ___ ._. __ ._. ____ 1.474 0 0 1 2 575 41 43 16 6 4670_. ____ . ____________ . _______________ 738 0 0 0 0 35 219 32 11 3 4140________________________________ •__ 599 0 0 0 0 1 5 203 22 10 4015__ ._._. ________________ • ___ ._._._._ 778 0 0 0 0 2 2 32 220 30 37

I KUomet.ers upstream from mouth of St. Johns River.
2 Approximate areas of recovery correspoudlng to kilometers upstream are:

St. Johns River and the Nassau River during all
seasons of the year and migrated to the waterway
south of the St. Johns River, to the Ft. George
River, and to the ocean (from Fernandina Bench
to Cocoa Beach) primarily during fall and early
winter. Females migrated into the ocean from
April through October. Most. returns were from
the vicinity of the mouth of the river, but others

215 km.-Astor; 195-Lake George; 17o-Welaka; 135-Palatka; 95-Picolata;
7o-Switlerland; 40-Jacksonville; 15-New Berlin; and O-outside river.

ranged from Jekyll Island, Ga., to New Smyrna
Beach, Fla. Sixty-six females recaptured in inland
waters north of the St. Johns River were taken in
the Intracoastal 'Vaterway, the Ft. George, Nas­
sau, St. Marys, an.d Crooked Rivers, and Kings
Bay. Eight returns were from the waterway south
of the St. Johns. Tw.o of these crabs, which ,,'ere
tagged during late fall 1962, were recaptured dur-

TAGGING SITE ...
MALE RECAPTURE ..

FEMALE RECAPTURE '"

GA. CROOKED RIVER "l:
KINGS BAY 2'"

-'__...J.I,'----ST. MARYS RIVER '« l,lo
FERNANDINA BEACH 2 .. 4>;'

NASSAU RIVER h 471}
INTRACOASTAL WATERWAY 3.. 2 tr
FT. GEORGE RIVER 9 «13 Jlo

='OFF MOUTH OF ST. JOHNS RIVER

PABLO CREEK 2 .. 1~ 18«'041}

z

n

o
n

z

TAGGING SITE "
MALE RECAPTURE «

EMALE RECAPTURE tr

z

n

o
n

•
Z
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FIGURE a.-Localities of recapture of blue crabs tagged in the St. Johns River that were recovered outside the
river.
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FIGURE 4.-Recovery locations of female blue crabs tagged
in the ocean off the mouth of the St. Johns River.

LONGEVITY

In the St. .Johns River, re.latively few blue crabs
survive more than 1 yea.r after reaching maturity.
'We recovered only 13 tagged crabs more than 12

(almost. all in sponge or recently in sponge) came
wit.hin 30 da.ys, and most came within 15 days.
Fifty-four of t.he sponge females ta.gged at Ne,,;'
Berlin were reeovere.d in the St.. Johns and Nassau
Hivers after more than 15 days, and, therefore,
after hatching of the eggs. Of t.hese, 40 were re­
eovered in the rivers as soon as 16 to '15 days after
release.

Eight. of nine returns of mule blue crabs tagged
in the ocenn off the mouth of the river we·re re­
captured in thnt vicinit.y within 2 months. One
ma-Ie tagged in August was recovered in the Ft
George Rivel' in November.

n

z

n

o

,.
z

CAPE KENNEDY

ST. AUGUSTINE BEACH 2

TOLOMATO RIVER I

NORTH Of ST. AUGUSTINE 6

30 t"lLOMETERS

CROOKED RIVER I
CUMBERLAND ISLAND 1

"\.IL__CUMBERLAND SOUND 1

----......otU:--- ST. MARYS RIVER I
~*--- fERNANDINA BEACH 6

H--AMELIA RIVER 1
-""'lI!'lH---NASSAU RIVER 38

INTRACOASTAL WATERWAY 1
= FT. GEORGE RIVER 2

"""",,.;:v;T;~~_ Off MOUTH Of ST. JOHNS RIVER 251
;¢J·-"Id-ii--_ ST. JOHNS RIVER 59 ,.

JA.CKSONVILLE BEACH

GA.

FLA.

TAGGING SITE §
;;

ing the succeeding winter near Sa.lerno and Jupi­
ter, about 4:60 and 540 km. from the point of re­
lease. The female recovered at. Snlerno traveled an
avemge of at least 7.9 km. per clay.

Some sponge female blue crabs migrated from
New Berlin dire<:.tly into the Intracoastnl "Tater­
way (north) and apparently entered the ocean by
way of other rivers. Ten sponge femnles tagged at
New Berlin (from April to September) were re­
captured in the waterwny and the Ft. George and
Nassau Rivers within 3 to 14 da.ys and before
hatching in the ocean nnd return t~ inland waters
were possible.

The migration of female blue crabs toward
spawning grounds in high-salinit.y waters re­
sembles that in ot.her areas. The similar migration
of at least. some mnles, often pamllel to females in
time and distance, is unlike that reported else­
where. In Chesapeake Bay, Van Engel (1958) re­
port.ed that when females migrated downstream to
the lower bay, adult. males remained in brackish
waters and .lnnny moved farther upstream.

Of the 381 t~crs recovered from female blue crabs'
tagged in the ocean off the mouth of the St.. J olms
River, 107 were from inlnnd waters (fig. 4). Of
these, 59 were recovered in the St.•Johns River, 38
in the Nassau River, and the remainder in Cumber­
land Sound, Intracoastal 'Vaterway, Crooked
River, St. l\{a.rys Rive.r, and Ft. George River. Six­
teen of the cra.bs that had been tagged off the
mouth between l\fny and J amull'y were recaptured
in the St..•Tolins Hiver duriIlg .Ja.IlUary, February,
a.nd J\fa.rch. These returns indic.ated, as did t.he com­
posit.ion of t.he commercial catc.hes, that some crabs
which spawned the previous season and ot.hers
which matured and left. t.he river in winter reen­
tered the river before and during t.he earliest pa.rt.
of the spltwning season. After t.heir cggs hatched,
femnles eont.inued to cIltcr the St.•Johns and Nas­
sau RiveTS during summer and fa.]l. Nearly aU of
the returns in t.he St.. .Johns River were between
New Berlin and Jacksonvillc; a tag fl'Om Picolata.
was t.he only return upstream from ,Taeksonville.
Returns from the Nassau River were mostly more
than 11 km. from the mouth and extended up­
stream as fnr as 32 km.

Some fenmle blue cra.bs reent.er rivers very soon
after their eggs hatch. From May through Sep­
tcmber, the majorit.y of the rcturns in the St. Johns
and Na,ssau Rivers of females tagged in the ocean
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months after release. Three. females were recap­
tured during the third spawning season, 20 to 24
months after they were tngged; and two males
were recaptured after 33 and 36 months. If these
periods are added t,o the .approximately 12 months
required to attain adult size, the maximum age of
St.. Johns crabs is estimat.ed at little more than 4
years.

LARVAL STAGES

Newly hu,tched blue crabs pass through two
larval forms, zoe.."t and megalop·s. Rearing of larvae
in the laboratory has shown that crabs have seven
zoeal stu.ges 'Over a period of 31 to 49 days and
a subsequent mega.lops stage of 6 to ~o days (Cost­
low and Bookhout., 1959).

Oallinectes zoeae were found from April through
October in sampies taken between buoys 11 and 38,
3 to 11 km. above the mouth of the river. Peak
abundance occurred earlier in 1962 than in 1961
(table 3). The number of zoeae per cubic meter
of water ranged from 0 to 460.9. More Oollineates

TABLE 3.-Number of CaUinectes zoeae collected per cubic
meter of water 1:n the St. J ohn8 River between buoY8 11 and
38 (3-11 km. above mouth of river)

zoeae were collect,ed near the surface than at the
bottom regardless of tidal direction. No evidence
appeared of retention of OolUneates zoeae within
the estuary, as more were obtained during outgoing
tides than during incoming tides.

Most of the larval Oallineates captured were
first-stage zoeae, but some second-stage zoeae and
some megalops also were caught. The proportion
of second-stage to first-stage zoeae was 1 to 323.
The second-stage form occurred in one surface
sample in May (1.5 per 1 m.3 ) and in four surface
and four bottom samples in August (0.6-2.6 per
1 m.3). The proportion of megalops to zoeae was
1 to 164. l\fegalops were found in three July sam­
ples (0.5-1.1 per 1 m.3 ) , two August samples (1.1­
18.6 per 1 m.S), and two September samples (0.4
and 0.5 per 1 m.3). Ninety-six percent of the meg­
alops were taken in bottom collections.

Zoeae of 22 kinds of crabs and megalops of 5
genera were collected between buoys 11 and 38. In
1961, Oa1linectes zoeae ranked third in abundance
after llaa and SesaT1na (table 4), and in 1962 Oal­
lineates ranked second to Uaa (table 5). Megalops
of four other genera were collected from May
through October. Sixteen samples contained Uaa

TABLE 4.-E8timated average number of crab 1I0eae per cubic
meter of water, between buoY8 11 and 38 (3-11 km. above
mouth of St. Johne River) in May, June, and AUgu8t­
December, 1961

[Number of samples each month In parenthelell]

19621961

Average Range

Zoeae per 1 m.1 Zoeae per 1 m.1
Samples 1__---,- ISamples 1-.----,----

Average Range

Month and
depth

(meters)

Number Number Number Number Number Number
-----------1----1---1---

o
3
7

8
2

8
8

I Less than 0.06.

Rank
Species May June Aug. Sept. Oct. Nov. Dec. Total In

(24) (22) (16) (16) (32) (16) (16) (142) abun·
dance

----------------
Num· Num- Num- Num- Num- Num- Num- Num-

ber ber ber ber ber ber ber ber
CaUinecte. sp ___ 0.5 4.1 101.2 0.3 0.1 0.0 0.0 106. 2 3
Emerita sp______ 1.0 .1 .0 .2 .0 .0 .0 .3 16
Eurypanopeu.

.0 37.5 5sp ________ . ___ 3.2 1.7 28.2 3.5 .9 .0
Hepatu. sp ____ • .0 .0 .8 2.4 .0 .0 .0 3.2 9
Ltuooslldae ___ . _ .0 .0 .2 1.0 .0 .0 .0 1.2 14
Menippe sp. ____ 1.0 .6 1.5 3.1 .0 .0 .0 5.2 7
Neopanope sp __ .6 .0 2.5 .9 .1 .0 .0 4.1 8
PathygrafN/u.

.0 .1 18sp___ ._._____ . .0 .0 .0 .0 1.0 .1
Pan.opeu. sp____ .7 1.4 51.8 19.9 .1 .0 1.0 73.9 4
Pflumnu. sp____ .0 .0 .0 .1 .0 .0 .0 .1 18
Pinnlzasp______ .4 .3 .7 10.2' .5 .2 .3 12.6 6
Plnnatheu.

macu.latu. ___ . .0 .4 .8 .7 1.0 .1 .0 2.0 12
Pinnathere.OItreu.m ____ •__ 1.0 1.0 2.1 .2 .1 .0 .0 2.4 11
Palyonyr sp ____ q .0 .2 2.5 1.0 .0 .0 2.9 1
Portunu.a

glbbeBiI. _. ____ .0 .1 1.0 .8 .0 .0 .0 1.9 1
Partunu.a .aIlL_ .2 .0 .0 .0 .0 .0 .0 .2 1
Rilhropanopeu•

1.0 1sp_. _________ . .8 .0 .1 .1 1.0 .0 .0
Se.arma sp._ . __ 2.5 6.3 104.4 6.6 .2 .0 .0 120.0
Uca sp_.________ 4.4 29.3 742.5 18.5 .4 .0 .0 795.1 1
Unknown A____ .0 .0 1.0 .1 1.0 .0 .0 .1 1
Unknown D_••_ .0 .0 .0 .0 .0 .1 .0 .1 1

8 0 0
8 0 0

7 0 0
7 0 0

8 0 0
8 0 0

4 5.4 2.3- 8.2
4 1.5 0 - 4.2

8 51. 4 0 -157.3
8 18.2 1.1-52.4

16 53.8 0 -460.9
16 24.2 0 -129.0

8 6.2 0 - 23.7
8 6.9 0.5- 22.3

23 4.0 0 - 25.2
23 1.7 0 - 9.0

15 .9 0 - 4.1
15 .3 0 - 2.0

14 .1 0 - . 8
14 0 0

14 0 0
14 0 0

_.------- _.-_.-.-- ._------------.---- .... ------- ----------

January:0.3 ._. •• ._. _
10.0 • • ._. . • _

February:0.3 • • ._
10.0 .: _

March:0.3 . • __ • ._.
10.0 . __ ._. _

April:0.3 • . __ . . . __
10.0. • • _

May:
0.3. __ .____ 12 0.3 0 - 3.7

10.0__ ._____ 12 .7 0 - 7.6
June:

0.3_ •• • 11 6.2 0 - 24.0
10.0________ 11 2.0 0 - 8.3

July:0.3 . • _
10.0 _

August:
0.3________ 8 119.5 16.9-358.0

10.0.• 8 82.8 12.1-221.8
September:

0.3._______ 8 .2 0 - 1.3
10.0 .____ 8 .4 0 - .9

October:
0.3 .• 16 .1 0 - 1.4

10.0._______ 16 .1 0 - 1.2
November:

0.3._______ 8 0 0
10.0. __ .____ 8 0 0

December:
0.3. •• _ 8 0 0

10.0__ ••• _._ 8 0 0

24 U.S. FISH AND WILDLIFE SERVICE



(0.6-59.6 per 1 m.3), 12 conta.ined Besarm.a (0.6­
19.8 per 1 m.3), 10 conta.ined Neopa:nolJe (0.5-9.7
per 1 m.3 ) , a.nd 9 contained Pmwpetts (0.5-2.3 per
1 m.3 ). Megalops of [}ca and Scs(t1'ma were more
abundant than Oallineetes. As for Oallineetes, 96
percent of the megalops of the other genera were
from bottom collections.

Plankton collections were made also at buoy 63,
40 km.. from the mout.h of t.he river, during May
and October 1961 and August. 1961 and 1962 (t.a­
ble 6). 0 aUinectes zoeae occurred in three May
samples (1.2-4.7 per 1 m.3

) and 10 August samples
(0.9-6.1 per 1 m.3); 10 of these 13 samples were
taken nea.r the bottom. One bot.tom sample in May
contained second-stage zoeae (2.4 per 1 m.3

), and
two bottom collections in August had megalops
(both 1.2 per I m.3). Hith1'Opanopeus, 8esa.?'nUl.,
and Uea were the most abundant genera in the
collections. Megalops collected in May were, in de­
creasing order of abundance, Sesarma, Uea, Hith­
?'opanopeus, and Panopeu.'!J. August samples con­
tained megalops of only [lea and Oallineetes. .

Most of the larval Oalli'Tleetes collected in the St.
J olms River occurred at salinities and tempera.­
tures favorable to larvae reared in the la.boratory.
Labomtory-reared larvae of O. sapidus had a uni­
form rate of growth in salinities between 20.1 and
31.1 p.p.t. at 25 0 C. (Costlow and Bookhout, 1959).
Even t.hough almost all Oallinecteslarvae captured
near the mouth of the.St.. Johns River (buoys 11­
38) both at t.he surface and nen,r the bottom were
in fa.vorable salinities, some of t.hose captured up-

river (buoy 63) were in sa.linities which probably
would be too low to sustain them over extended
periods. Salinity near the mouth (surface and bot-

. tom) was between 25 and 35 p.p.t. from April to
July and between 12 and 36 p.p.t. from August to
October. Bottom salinity was nearly always greater
t.han t.hat at the surface, pa.rticularly during ebb
tide. At buoy 63, larval Oa.llineetes were ca.ptured
in salinities from 9 to 27 p.p.t. Wat,er temperature
(April to October) in the lower 40 km. of river
ranged from lows of 20 0 C. in April and October
to a high of 31 0 C. in August. Temperature at the
surface and bottom usually differed less than 10 C.

Plankton was collected between buoys 2 and 3 in
south Jacksonville (48 km. above mouth of river)
during August and October 1961. No Oalline-etes
larvae were obtained. Zoeae and megalops of
RitMopanopeus were predominant and present in
almost an of the 'collections (zoeae: 0.7-61.7 per
1 m.3

). Zoeae of TJea and Sesa1'lna. many of them
dead, were the only other larvae collected. Surface
salinities in these months ranged from 0 tQ 10 p.p.t.
and bottom salinities from 5 to 11 p.p.t.

Plankton collect.ions made in the South Atlant.ic
by the Theodore N. Gill in 1953-54 have been
analyzed for the occurrence of Oa.lli'Tleetes larvae
(Nichols and Keney, 1963). Six stations were
sampled off the mouth of the St. Jo'hns Ri~rer-one
at the mout.h, and five others, 32 km. apart, extend­
ing due east.. Stages of zoe.ae found at t.he inshore
strut.ion were the same as in t.he river-primarily

TABLE 5.-Estimated average number of crab 20eae per cubic meter of water, between buoys 11 and 88 (8-11 km. above mouth
of St. Joh-ns River) in January-November, 19611

[Number of samples each montb fn parentheses)

5
o
6
3
1
8
9

Species Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Total Rank In
(16) (14) (16) (8) (16) (32) (16) (46) (30) (28) (28) (250) abundanoo

------------------------------
Number Number Number Number Number Number Number Number Number Number Number NumberCallfnectn sp_________________ 0.0 0.0 0.0 3.4 34.8 39.0 6.5 2.8 0.6 10.0 0.0 87.1 2

DIBlodactylUB sp ______________ .0 .0 .0 .0 .2 .0 .. 0 .0 .0 .0 .0 .2 17
Eurypanopeu. sp__ .. _________ .0 .0 .2 1.0 11.1 5.4 .7 .9 1.6 .6 .0 21.5 5Hepatu. sp _______ . ______ . __ ._ .0 .0 .0 .0 4.9 .3 1.0 .1 .4 .1 .0 5.8 9LeucDBfidae __ _____ . _____ • _____ .0 .0 .0 .0 1.4 .1 1.0 .2 .1 .0 .0 1.8 12
Menippe sp________________ . __ .0 .0 .0 .0 .1 .1 .4 .5 1.3 .2 .0 2.6 11
Neopanope sp ____ .. __________ .0 .0 1.0 2.4 4.8 1.2 .2 .3 .3 .1 1.0 9.3 6
Pachygrap.UB sp __ ..... _______ .0 .0 .0 .0 .0 .0 .0 .0 1.0 .0 1.0 1.0 19Panopeu. sp___________ • ______ .0 .0 .0 3.9 26.3 5.2 .9 1.2 .2 .1 .0 37.8 4
Pilu11mttB sp____ . ____________ .0 .0 .0 .0 I .0 .0 .0 1.0 I .0 1.0 .0 1.0 19
PlnnixR sp ___________________ .3 .2 1.0 .4 3.6 1.0 .3 .3 .7 .4 .3 7.5 7
Plnnotherel maculatu•. _.• ____ .0 .0 .0 .0 .1 .8 .0 .2 .2 .1 .1 1.5 14
PinnothtreB DBtrenln___________ .0 .0 .0 2.3 2.4 1.3 .2 I .0 1.0 .1 1.0 6.3 8
Polyonyx s~ ________ . _________ .4 .0 .2 .4 .3 .1 1.0 1.0 .2 .1 1.0 1.7 13
Portunu. gtbbeBii. _. __________ .0 .0 .0 .3 .5 .0 .0 1.0 .0 .0 .0 .8 1
Portunu••ayi. _______________ .0 .0 . 1 .0 2.1 .6 I .0 .0 .0 .0 .0 2.8 1
RUhropanopeu. sp_. _________ . .0 .0 .0 .1 I .0 .2 .0 1.0 .2 1.0 1.0 .5 1

f~::~~~_~~:::: ::::::::::::::: .0 .. 0 .0 8.6 33.6 3.4 3.7 6.6 4.3 1.1 .0 61.3
.0 .0 .0 63.5 137.6 17.2 7.0 5.5 4.2 2.5 .0 237.5Unknown A _____ . ___________ .0 .0 .0 .0 .0 .0 .0 .0 .0 .1 .0 .1 1Unknown D _____ •_________ ._ .0 .0 .0 .0 .0 .0 .0 .0 .0 I .0 .0 I .0 1

I Less than 0.06.
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TABLE 5.-Estimated average number of crab zoeae per
cubic meter of water at buoy 63 q.O km. above mouth of
St. Johns River) for certain months, 1961-62

[Number of samples each month in parentheses]

JUVENILE CRABS

Alt.hough juvenile blue embs were found in
many localities from the mout.h of the ri \Ter to
Ast.or, they usually occurred in small numbers or
in larger numbers for short periods of time. Pre­
ferred hnbit.ats of t.hose les.'3 than 40 mm. wide were
in shallow wat.er where the bottom consisted of
either muck covered wi,th dead plant material or
firmer mud covered wit.h de.nse growths of coonta-il
(Oc1'atophyllum) and eelgrass (VallliJ-neria). Cer­
ta.in are.as, where relatively large numbers of crabs
congregated t.he year round, were selected for
sampling at regula-r int.erva.ls in 196~ nnd H)(-i3.
These areas, nnd dist.ances from the. mouth of the
St.. Johns, were: Clapboard Creek (15 km.) ; Dunn

first but some second stage. All stages occurred at
32, 64, and 96 km. offshore.. A few zoeae were ob­
t.ained about 160 km. from shore. The relatively
few megalops collectcd we·re at 64 and 128 km.
offshore. Oall-tnccteiJ megalops werc collected di­
rectly off t.he jetties in .July, however, during
limited sampling offshore in our st.udy.

In brief, sampling for larval crabs in the St.
.Johns indicated t:hat OalUnecte.s was one of the
most abundant forms in t.he region near the mouth.
First.- and second-stnge zoeae entered and left t.he
lower 40 km. of river from April to October. They
were t.ransported by surfa.ce and bottom currents;
me.galops usually were confined to the bot.t.om.
Early development occurs in the ocean within a·
few kilometers of shore, and growt.h aft.er the
second zoeaI stage takes place farther offshore~.

Sonie larvae return to inshore waters as megalops.

Creek (30 km.); Trout River (40 km.); buoy
24, Picolata (95 km.); a-nd buoy 11, Palat.ka
(135 km.).

Post.htl'\Tal stages of crabs continue to molt
periodieally until full size is att.ained. The mega­
lops molts directly into t.he first crab st.age (2-3
mm. wide.), which has t.he genera-I appea.r:mce of
the adult.. Growth ceases after a.bout. 20 postlarval
molts. Full size is attaine.d in about. 1 year; crabs
shed every few da.ys ll!t the earliest st.ages and at
int.ervals of 1 month or more at later preadult
stages.

Early st.ages of blue crabs (2-9 mm. wide)
ent.ered the sampling areas in the lower 40 km. of
river primarily as waves, beginning 5 or more
months after spawning began and continuing to
the end of t.he yea-r. A few early crab stages ttp­
pea-reel before this time, but only t.he occurrence
of large nwnbers was considered a wave. The
waves, eX'Cept. in early winter, were made up of
crabs predominantly 6 to 9 nun. wide and beyond
the init.ial crab stages. I collected few crabs g to 3
mm. wide during summer and fnll. Es('.npe of nn
appreciable numbe.r of first crab stages through
the nets was unlikely as the catch in the st.ations
of the lower river was always mixed with a great.
llmount of mud and debris.

The area of metamorphosis of t.he megalops to
t.he first, ernb st.age has not been det.ermined, but.
t.ransformation probably t-a-kes place most fre­
quent.ly in the ocean. In the south Atla.ntic, most.
Orr.l.linecfeiJ megalops were found 64 or more kilo­
meters offshore (Nichols and Kene.y, 1963). It is
not surprising that. we collected relatively few first.
a-nd second crab stnges in the river if transforma­
tion to the first. erah f';t.age I\.lso happens beyond 64
km. Some megalops may enter the first. crab stn-ge
within the est.ua.ry, beeause megalops do appe.ar in
the river and directly off it.s mout.h. Two megalops
were colleeted along with early crn-b stages in
Trout River.

The first. waves of enrly crab st.ages in Dunn
Creek and Trout. River were in .Tuly 1962 and
September 1063. 'Vith the early waves each year~

n-hundance of incli vidua.ls less tha-n 20 nun. wide
increase ma.rke.dly (fig. 5). Like the initial spawn­
ing run, the first appreeiable. oceurrence of young
erabs was Int.er in 1963 than in 1962.

First, and second erab st.ages (2-4 mm. wide)
predominated among ea.rly stages (2-9 nun. wide)

Range

Number
0- 6.1
0- 21.5

.0 0-.7

.0 0- 7.2

.0 0- 2.2

.1 0- 1.6

.0 0- 1.9

.0 0- 2.1

.0 0- 1.1

.0 0-.9

.2 0-184.7

.0 I 0-132.6

.0 0-294.0

Oct.
(16)

Number
0.0
.2

Aug.
(38)

Nltlllbcr
0.5
.2

1.0
.1
.2

1.0
.0

1.0
.0

1.0
22.4
2.6
6.5

May
(16)

Number
0.6
5.9
.0

1.9
.4
.2
.2
.1
.1
.0

25.2
28.81

112.3

Species

I Less than 0.06.

Cullin,dn sp..••.. . _
EurypanopeuB sp.__... __ . __ ... _

!g~l~rJ~~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~
Pinno!hcrtB macu!a!uB_ •• _
PfnnothCrtB oBtrcum. __ • •
Por!unuB glMeBli •••• _••••• __
Por!unuB Bayl. _. _••. • • _
Ri!hropanopcuB sp. . _
SeBQrma sp•• ._ ._._ _
Uca sp•. _._. •.•. _... _
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1 2 3 4 5 6 7 I 9 10 II 12 13 14 15 16 17 II 19
CARAPACE WIDTH (MM.)

FIGURE 5.-Width clir,-tribution of blue cmbs less than 20
mill. wide collected before tmd after the initial wave in
Dunn Creek and Trout River.

established in Clapboard Creek as early as May
(Tagat.z, 1967).

The influx of early crab stages was not confined
to the lower river but ext.ended 95 km. and more
tlpst.ream. Early ernb stages over 5 mm. wide first
appeared at Picolat.a (buoy 24) during the same
month as t.he initial waves in t.he lower river­
July 196~ and Sept.ember 1963. In 1962, most early
crnb stages were widely scattered in shallow areas
adjacent t.o buoy ~4; in 1963, waves and sub­
sequent. growt.h were dearly evident at. t.his station
(fig. 7). Crabs that. made up the waves were larger
than t.hose ent.ering lower river areas, and no crabs
less t.han 6 111m. wide were caught. A few early
crab stages 8 to 9 mm. wide were collected at Pa­
latka (buoy 11).

In the St. Johns River, some juvenile blue crabs
grew to mat.urit.y (or a harvestable size of at least
120 mm.) bet.ween the mouth and Jacksonville,
but. most females attained mat.urit.y bet.ween J ack­
sonville and Palatka; most males matured up­
stream of Palatka. Juvenile males were less abun­
dant. t.han juvenile females in the lower river, and
the percentage of males increased with distance
upstream (table 7). I found the largest concentra­
tions of juvenile crabs 20 to 119 mm. wide at Pico­
lata (buoy ~4). Because of variation in growth
rate and a long spawning season, significant num­
bers of cmbs were one or more molts away from
harvestable size during all seasons (table 8). Juve­
niles 20 to :39 mm. wide were. most common in
spring and fall. They were more widely distrib­
uted in t.he shallows along shore than larger crabs
which remu.ined in t.he channel. Juveniles 20 to
119 nUll. wide also concentrated at. Palat.ka (buoy
11); Upstream of Palatka, juveniles were nearly

1962

1963
July-August
September-October

May-June
. July-August

90

6C

30

60

in Dunn Creek and Trout River during December
and Janua.ry (fig. 6). These crabs we.re hatched
in October and November, a,nd subsequent win­
ter temperatures pl'Obably inhibited post.htr\ral
growth. They shed throughout the wint.er but less
frequently t.han in other seasons.

Waves of ea.rly blue erab stages also entered
Clapboard Creek' in 1962, but no appreciable in­
flux was observed during 1963. Small numbers, in­
cluding a few first. crab stages, occUlTed· among
much larO'er numbers of OalUnectes sindUs or C.t:> .

O"l'nat'U8 from .July to October 1963. No con-
gregat.ions of blue crabs developed, possibly be­
cause of competit.ion for food and space from
small juveniles of t.hese other species, which were
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FIGURE. 6.-Width distribution of blue crabs less than
14 mm. wide collected in Dunn Creek and Trout Rh'er
during December 1962 and January 1963.

FIGURE 7.-Width distribution of blue crabs less than 20
111111. wide collected before nnd after the initial wave
at Picolata (bUOY 24).

BIOLOGY OF BLUE ORAB IN ST. JOHNS RIVER, FLORIDA 27



TABT,1!l 7.-Percenta"e of males among ,iuvenile blue crabs
collected at selected stations iu the St. Johns River. Distance
upstream in kilometers 1:S shown iu parentheses

Trout River (40) Buoy 24 Plcolata Buoy 11 Palatka
(95) (135)

Width

Crabs Malps Crabs ~Iales Crabs Males
collected collected collected

---------------
Mm. NUlllber Percent Number Percent Number Percent

20- 39. ____ 231 47 211 52 56 79
40- 59 __ ••• 167 43 376 50 121 OS
60-79_ ••• _ 118 47 481 50 162 76so- 99_____ 118 32 502 47 161 61

100-119_____ 103 27 639 41 114 68
TotaL. 737 41 2,209 47 614 69

all males and generally were larger than 100 mm.
wide (relatively few mates are available to the ma­
ture males that remain above Palatka). Juvenile
blue erabs lmder 100 mm. and usually over 30 mm.
occurred irregularly between Palatka and Welaka.
Nea.rly all juveniles n:bove Welaka were over 100
nun. wide; the smallest blue crab I caught was
25 mm.

In summary, juveniles, primarily beyond the
initial erab stages, enter the St. John$ in waves
during the latter paTt of the spawning season. The
time of the first wave appeared to depend on the
time of initial spawning. Many first and second
crab stages entered in early winter. Individuals as
small as 8 mm. wide. moved at least 135 lan. up­
stren.m. Juvenile blue crabs were widely distrib­
uted but concentrated tile year around in certain
localities. Those less than 40 mm. wide were most
conunon in shallower waters; those more than 40
mm., in deeper areas. Females predominated in the
lower river and males in the upper river.

FOOD OF BLUE CRABS
Blue Cl~abs eat a great v,ariety of foods. Fish,

alive and dead, are eaten regularly (dead fish are
used as bait in the commercial fishery) . The diet of
blue crabs includes many types of aqua.tic vege­
t.ation (Truitt, 1939), and they have been reported
to eat oysters (Lunz, 1947) and other bivalves

(Carriker, 1951). Darnell (1958) found that blue
crabs of La.ke Pontchart-rain, La., fed prineipally
on mollusks (clams, mussels, and snails), crust.a­
ceans (mostly crabs but. also barnacles and unde­
termined forms), and to a lesser degree on insects,
hydroids, annelid worms, fish, algae, and vaseular
plants.

Little is known of the foods that sustain larval
crabs. Most successful foods for growth of zoeae
in the laboratory are yellow dinoflagellates (San­
doz and Rogers, 1944) and Artemia nauplii and
Arbacia. eggs (Costlow and 13ookhout, 1959). The
megalops is omnivorous and will eat pieces of fish,
shellfish, and aquatie plants (Van Engel, 1958).

Of the 695 blue crab stomachs collected at foul'
localities-Clapboard Creek (15 km. upst.ream
from mouth of St. Johns River), Dunn Creek (30
kill. upstream), Trout River (40 km. upstream),
and buoy 24, Picolata (95 km. upstream)-668
contained food. Classes of food as percentage
frequency of occurrence were:

Fooil item Percent
Mollusks 32.4
Crustaceans.. 19.4
Organic debris. . . . . . . . . . . . . . . . .. 17.0
Fish 15.6
Plants...... .. .. 8.5
Annelids 5. 0
Inseets 1.4
Bryozoans . 6

Classes of food as percentage of the total volume
of food per stomach were:

Fooil item Percent
Mollusks 39. 0
Organic debris 19.8
Fish 19.4
Crustaceans.................... 15.0
Plants.... 3.9
Annelids 1. 8
Insoots .9
Bryozoans . 1

TABLE S.-Monthly s1".ze distribution of juvenile blue crab8 collected at buoy S4, Picolata, St. Johus River, Fla., 1965

Width Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
-- ------------------ --_.---

Mm. Percent Percent Percent Percent Percent Percent Percent Percent Perccnt Perccnt Perccnt Percent20- 39_____ ._ ••••• ____________ 5 9 13 2 7 1 2 14 21 21 14 22
40- 59____ •••••• __ • ________ .•• 21 16 25 12 12 12 3 10 35 23 15 15
60- 79____ ••••• ______ ••••• _••• 29 19 21 22 30 30 11 9 20 22 19 19
80- 99••.• _. _____ ._ ••••• ____ ._ 28 19 23 27 30 27 20 17 12 14 23 22100-119____ •__ ••••• __________ ._ 17 37 18 36 21 30 64 50 12 19 29 22

Total number or crabs. _•. 187 104 381 313 186 246 142 174 113 188 143 32
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A large percentage of stomach contents con­
sisted of organic material in advanced stages of
digestion which could not be identified. Sand,
mud, wood, charcoal, and similar debris (not
recorded) were often taken by crabs .incidentally
in feeding. Sand, ranging from a 'single grain t.o
several hundred grains, occurred in all gastric
mills. A greater proportion of sand, relative to
food content, was present in smaller crabs (less
than 50 mm. wide) t.han in larger ones.

Generally all sizes of blue crabs ate t.he same
types of foods (table 9) at all four stations
sampled (table 10). Most of -the mollusks eaten
were mus.sels and clams. No mussels were found
in crahs less than 21 mm. wide. Mussels eaten in
the lower river stations (Clapboard Creek, Dunn
Creek, and Trout River) were almost all Modiolus
dem;js'~'118 but included a few Mu~culu.s ,,.dger. The
only species present and eaten at Picolata was
Mytilopsis le·ucopheata. Mussels were strongly
predominant in crabs from Picolata where clams
played a relatively minor role in the diet.. Small
numbers of M. leucopheata were present in Trout
River, but none appeared in stomach samples.
Mussels selected were less than an estimated 15
mm. long, and usually the shell in the stomach was
fragmented. Very small mussels, 1.5 to 5.0 mm.,
were preferred; the gastric mill of adults often
contained 25 to 50. Of the clams, Sphaerridae,
Rangia cuneata, and M'ulinia la.teralis were con­
sumed, and probably other clams common to the
lower river-Tellina ciltemata, T. syha·/'itica,

Tagellls gibb~ts, and Ma.otra fragilis. Crabs less
than 21 mm. wide selected clams less than 2 mm.,
and even adults usually took clams under 10 mm.
The stomachs of small crabs most often contained
5 to 10 clams, whereas those of larger crabs usually
had 20 to 35 individuals. A few of the mollusks
eaten were oyster spat, Ora.ssostrea v·i'rgini.oa, and
snails, Na8sa.rius obsoletU8 and possibly N a8Sari~ls

vibeilJ and Ne7'itina reclivata..
Amphipods and crabs were the dominant Crus­

tacea eaten. Ganl,nulJ/,lts fa.sci.at'll.s was taken at all
stat.ions, and 007'ophitllnl, sp. was a particularly
important. food of all sizes of blue crabs at
Picolata. Om'inoga:mm.arll.s 7mWrOn(ltU8 and Tal­
07'ehestla l07l,gicornis, present in the lower river,
proba.bly were among other ampl~ipods eaten.
Crabs less than 31 mm. wide commonly had 10 to
15 amphipods in their stomachs. Of the crabs
eaten, ahout one-half of those that could be identi­
fied were blue crabs and the remainder mud
crabs--Rithropa7lOpeUS harri.~i and probably
Panope1tS llerbsUi and E~"ryl}anopeU8 depres8U8.
No more than four individuals were in any food
tract, and none appeared to have exceeded 20 mm.
The my.sid, Neomysis mneri-eana (listed as a
shrimplike form), was taken fairly frequently,
particil1arly in Clapboard Creek. Shrimplike
forms as large as an estimated 30 mm. provided
food but were too fragmented for positive iden­
tification. The most common shrimp at all stations
were Palaenwnetes lJUgio and P. ·v'Il.lgaris, and at
Picolata, also Mac7'ob7'(Wh1/WJn ohione. Ostracods

TABLE 9.-Food oj the blue crab, by crab size, in the St. Johns River as percentage Jrequency oj occurrence and (in parentheses)
as percentage oj total volume per stomach

[Number of stomachs with food In parentheses below designation of size group of crabs]

Width In mm.

Foodltam
6-10
(32)

11-20
(94)

21-30
(82)

31-40
(56)

41-llO 51-100 101-200 Total
(42) (139) (223) (668)

--------------------1------------------------
~~~:rs~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::: .I_~~~~_ • ····5(ij· "---9(45- ~~~g~ ~~~) ~~m~)
Clams ••...... . ._ .• _ _ .:_ 9(4) 31(19) 49(26) 38(18) 33(17) M(21) 32(17)

~J'~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::: :::::::::: ----i3(3j- ·····9(45- --"'5(35' ~m I ml
NtTtl' pdag!ra •••.• •••••.••••• _. •• ._.________ 16(0) 7(1) 21(4) 18(5) 24(7) 10(1) 12(0)
Other annelids •. _•.•..• _... __ •• • . __ ••••.• _ ..... .. __ •. . •.••_. __ .. 11(0) __ •••• _
AIDPhiEodS---•.. --.- .•. -----------.-- . . •. •. __ ..... 6(6) 3(2) 18(6) 12(8) 17(9) 27(12) 10(2)

f~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~;;;;;~~~~; --- -:-~~~~- ..--I;~m· ::::~~~ii: ::::~~~~l: -.- .I;tm· um
Othercrustaceans __ •... •__ .•. _ 28(22) 23(14) 8(5) 11(4) 7(1) 5(1) 11(0)
Insects_ •• ._ • _ . __ . .__ 6(4) 5(2) 7(1) 12(0) '1(0) '1(0)
Flsh.•• __ . _..• .. __ .....• ._ _•... __ , __ •.. _ __ .. .. 16(9) 39(19) 27(16) 38(26) 32(19) 38(26)
Algae •...... _. __ .. __ •__ .. _. _... •.. _.... __ ..•. •••..•.•.•... _ 12(4) 16(6) 11 (3) 14(5) 14(2) 4(1) 13(0)
VasculartelBJ!ts----- ••.....• ---- •.....••...• _. ••• __ .•....••....... __ .... .__ '3(0) 7(1) 7(1) 21(6) 12(1) 8(2)
Organic ebTl5•.• __ •• _•• _•••....•. •. __ ... _....• ••• _•... _._.__ 72(59) 66(43) 43(24) 50(24) 36(17) 16(8) 18(10)

I Less than 0.6 percent.
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TABLE 1O.-Food of the blue crab, by crab size and by station, in the St. Johns Rt:ver as percentage frequency of occurrence and
(in parentheses) as percentage of total volume per stomach

[Stations and distance from mouth: I-Clapboard Creek 15 km., 2-Dunn Creek 30 km., 3-Trout River 40 km., 4-Plcolata 95 km. Number of stomachs with food
in parentheses below designation of station)

Width in mm., station number, and number of stomachs with food

Food item

1
(55)

3
(IOO)

4
(31)

1
(31)

2
(15)

51-100

3
(37)

4
(56)

1
(67)

101-200

2
(34)

3
(46)

4
(76)

--------·1---------------------------------------
Bryozoans . .. 11(0) '1(0) ._________ '3(0) .• ._____ '3(0) 12(0) 14(0)
MusseIL_____________________ 9(3) 13(5) '6(0) 7(3) 30(23) 61(44) 12(5) 15(11) 65(45) 79(68)
Clams .__________________ 73 (47) 27(13) 35(15) 58(31) 67(50) 43(28) 7(3) 43(31) 59(24) 35(20) 8(1)
Oysters __ ••. .. .. ._... 6(4) ._______ 12(7) 3(1) '2(0) _
Snails ... . '11(0) 17(6) ...... 3(1) 11(4) '2(0) '1(0) . .__ '1(0)
NmiBpeiagica________________ 5(2) I lOCO) 31(9) 16(1) '7(0) 2:!(4) :___ 13(0) '9(0) _. . •
Otherannelids . .. _.. . ._______ 13(0) 12(0) . __ ..... ... .. __ . .
Amphipods___________________ ':l(0) 2(1) 16(S) 48(30) 3(1) '13(7) . __ .. 62(28) ... '3(0) _. •• __ 29(6)

~:~:~~~~~::::::::::::::::::::: -----S(3i- :::::::::: : i~gl -'---3(2)- :::::::::: .. ~~~~_ :::::::::: :::::::::: :::::::::: :::::::::: _. ~~~~_ I ~~&l
Shl'implikcforms_____________ 11(8) '1(0) 6(2) 7(1) 8(1) __ .. __ .. _. '3(0) 2(1) _
Crabs_________________________ '2(0) 4(2) I2IS) 10(4) 10(S) 20(8) 32(14) 14(3) 12(2) IS(3) 11(3) 16(3)
OthcrclUstaceans.____________ 16(8) 12(7) 15(8) 29(2:!) '3(0) •... 8(1) S(2) .... _. . _... .__ 13(0)
Insects________________________ 9(4) 2(1) 6(1) .. __ . .... __ '3(0) 12(0) _.________ '3(0) _.________ 11(0)
Fish__________________________ 27(1S) 28(16) 27(12) 10(10) 48(37) 40 (2S) 32(IS) 20(11) S2(42) 62(39) 35(26) 17(8)
Algae_________________________ 9(1) 9(S) 19(5) 22(4) 10(1) 3(2) '4(0) 13(0) '3(0) _. ._.. S(I)
Vascular plants .... __ __ S(2) '2(0) 13(2) 10(2) I 10(0) 20(1) 16(2) 9(2) 4(2) 15(2) '2(0) 12(4)
Orgallicdebrls__ •• 38(13) 64(49)1 SI(28) 4S(21)1 19(16) 7(S) 16(6) 16(6) 18{1l) 24(19) 9(3) 21(9)

I Less than 0.6 percent.

were un important food of 5- to 10-mm. crabs.
Ba.rnac.les were infrequent. foods but. as many as 50
small Balanw; eb'U1'lUJllS were eat.en by a 124-mm.
crab at Picolata. Many crust.aceans were t.oo de­
composed or fragmented to classify-particularly
microcrust.acea in crabs less t.han 21 mm. Some of
t.he largei· fragments closely resembled isopods.

Fish wus a major food, especially of la.rger
crabs. Ingested fish could not be identified, but.
dist.inguishable parts indicated tha.t small and
large fish of many species were eaten. No fish was
observed in crabs less t.han 11mm. wide.

Algae and vasculltr plants were frequent. in the
stomachs of blue crabs. Algae with t.he exception
of Ul-!'a were not. identified but most oft.en occurred
as many filaments. Crabs ate the leaves, st.ems,
root.s, and seeds of various species of higher plant.s
(only Oepatophyllwn and Y ((lli.iS11t~pi((. were identi­
fied). Occasionally 20 to 30 small uniform-sized
pieces of VallimeJ'ia leaves in a stomach appeared
to have been eaten from t.he plant.

Among lesser food items, Nel'ei8 pela.gica WitS

regularly consumed by all sizes of crabs at. the
lower river st.ations. Ot.her annelids were taken
infrequently nt Trout. River and Picolata. Insects
were eaten at all stations except Clapboard Creek.
Each stomach always contained several individ­
uals. Gast.ric mill content.s included adults of
Coleoptera, Diptera, Hemiptera, and Hymenop-
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t.era, and young of Diptera and Odonata. Bryozoa
occurred only as occasional fragments.

Blue crabs often at.e t.he same food items during
. each of the three seasons of sampling (table 11),
and they usually consumed the most available
foods. The largest numbers of mussels were eaten
in spring and summer when young mussels (less
than 5 mm.) were first abundant. 'We found clams
of all sizes common in the lower river during all
seasons. Because sma11 clams were uncommon at
Picolat.a the abundant. mussel population probably
was utilized to a greater degree. Oysters and snails
(particularly NaS8a.ri-ll8 obsoletu.s) were common
in t.he lower river but provided only limited
amounts of food. Amphipods were most abundant
at Picolata, where they were consumed most ex­
tensively. Young blue crabs and mud crabs were
common in allmont.hs of sampling, but relatively
few occurred in the food tracts in winter. Shrimp­
like forms were not eaten in proportion to the
large number generally present. at all stations. W~
collected many fish of all sizes the year around.
The percentage eaten was smaller at Picolata than
at. the lower river stations, which served as nursery
areas for a greater variety of abundant species.
Consumption of fish was high during winter be­
fore recruitment of young mussels. Although
aquatic. plants grew most profusely at. Picolata,
t.hey were not a preferred food.
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TABLE n.-Food of the blue crab, by crab size and by season, in the St. Johns River as percentage frequency of occurrence
and (in parentheses) as percentage of total volume per stomach

[Number of stomachs with food In parentheses below designation of season]

Width In mm., season, and number of stomachs with food

Food Item 6-50 51-100 "101-200

Dec.-Feb. Mar.-May June-Aug. Dec.-Feb. Mar.-May June-Aug. Dec.-Feb. Mar.-May June-Aug.
~ ~ ~ ~ ~ ~ ~ ~ ~

~~~~S~I~~~::::::::::::::::::::::::::::::::::::::::::::: Il[gl -------7(2j- -···--i4(9j· ~U~) '---"27(isj ··--··20(i4j ~~[~~) ~~~~)
Clams•..•.. __ .• ._. __•..... _. .. 26(13) 34(20) 44(20) 24(15) 28(20) 50(26) 40(31) 28(13) 38(22)
Oysters • ._._ ....•.... __ . .. __ ... . ... _._ ..• __ .. _.______ 4(3) .. _•• •• 6(2) 4(2)

~~~~ peiiiiiiro:::::::::::::::::::::::::::::: ··----'O(oj- l~m ~~m ::::::::::::. I gm Igm :::::::::::: :M8l _. I.~~~~.
Otherannellds•• . ... . ._ ... _.... .• _.___ 15(0)' 11(0) ._ •• ••.••.•• __ •••. • __ •• •••• _. __
Amphipods • • .....•... _. •... 5(3) . 11(5) 16(7) 28(14) 24(11) 32(13) 12(1) 16(0) 22(6)
Barnacles .••. _.. . ... • -------.---. 11(0) : ~((8» :::::::::::: :::::::::::: I_~~~~. ::":::::::::: --····'i·(O)·- I ~((~)Ostracods__ .... .• ._. . 2(1) 1(1) )
Shrlmplike forms ._._ .... .... 6(5) 1(1) 12(0) 10(2) 13(0) 14(0) .. •• 11(0) 12(0)
Crabs •__ ._ .. _.... __ . •.. _. . 3(2) 7(4) 9(2) __ • .___ 22(8) 23(8) •••••• 11(2) 25(7)
Other crustaceans_.• • • 18(14) 13(6) 18(12) 5(1) 13(0) 9(3) __ ••••.••• __ 11(0) •. •• _.•
Insects__ ._ • 12(0) 6(3) 6(2) ._ 11(0) 12(0) __ •.•• _.____ 11(0) 12(0)
Flsh __ • ...•.. ... _ 30(23) 20(11) 33(13) 57(44) 24(14) 32(16) 48(42) 41(27) 25(17)
Algae. • ....•.. __ . _.__ 23(10) 17(5) 11(0) 24(3) 1(1) ._._. __ ••••• 24(3) 11(0) •••.•••• _
Vascularplants ... . 5(1) 8(1) 7(2) 15(0) 14(2) 14(1) 18(0) 9(3) 5(1)
Organicdebris. .. . .. • 38(28) 56(36) 60(31) 14(10) 15(6) 18(10) 12(9) 17(9) 24(12)

I Less than 0.6 percent.

The year-round abundance of preferred food
items undoubtedly is a major cause for the large
concent.rations of juvenile blue crabs near Picolat.a.
Random sampling with t.rawl and dredge below
Picolat.a (bet.ween buoys 18 and 22) in summer
indicated relat.ively less plant cover and less food,
particularly amphipods and mussels. Juvenile
crabs that fed OI~ mollusks in the lower river con­
ceivably are attracted to an accustomed food, such
as mussels, at PicolnJ.a. Crabs also benefit. from an
interesting·food chain transition at buoy g4. Young
mussels occur most commonly within large clam
valves. When the mussels are chewed off, chirono­
mid larvae build algal tunnels on which amphi­
pods feed and provide a second feeding for crabs.

In brief, blue crabs 5 to 200 mm. wide fed prin­
cipally on mollusks, fish, and crust.acel1ns and to a
lesser degree on plants, annelids, inse.cts, and bryo­
zoans. Crabs generally at.e the same type of food
regardless of crab size, area, and season. They
usually consumed the most available foods.

SUMMARY

Studies on the biology of the blue crab in the St.
Johns River were made to obtain information nec­
essary t>o determine factors which affect the har­
vestable population.

Females made up the majority of adult crabs
during most of the year in the lower St, Johns
River, but males were dominant in the upper river.

Blue crabs commonly mated fromMarch to July
and from October to December. The proportion
of males and females that matured at a small size
was larger in salt water than in fresh water. Size
at maturity varied widely as evidenced by a
177-mm. wide immat.ure female and a 99-mm.
mature female; some of this variation can be at­
tributed to individual differences in growth rate.

Spawning occurred in the first 30 Ion. of river
above the mouth, and t.he eggs hatched in the ocean
within 6 km. of shore. Spawning began in Febru­
ary 1962 and in March 1963 and continued to Oc­
tober in both years. An appreciable number of
ovigerous females from the St. Johns River ap­
parently entered the ocean by way of the Intra­
coastal Waterway and other rivers. Some females
entered the river from the ocean before the spawn­
ing season. Many others returned to the St. Johns
River or entered other rivers, often within 15 days
after their eggs hatched, to spawn a second time
in the same season. .

Of crabs tagged 40 to 195 km. above the mouth
and recovered at a distance from the tagging site,
89 percent of the males and 96 percent of t.he fe­
males were recaptured downstream from the point
of release. In fall and early winter, females from
the upper river congregated 30 to 55 Ion. above the
mouth. During the same period aggregations of
males appen,red nearer the mouth and in the ocean
directly off the mouth. Crabs of both sexes mi-
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grated from the St. J olms River to the Intracoast.al
"Vaterway, t.o four other rivers, and t.o t.he ocean.

Females tagged in the ocean off t.he mouth of t.he
river were recaptured in the St• .fohns River and
other inland waters; in addition widespread recov­
eries were ma(lE~ in t.he ocean.

Time betwee.n tagging and recoveries indicated
t.ha.t relatively few blue crabs live longer than 1
year after becoming adults. Maximum age is about.
4 years.

Zoea.e-primarily first. st.age but. some second­
and megalops of crabs of t.he genus Callincctc8
were collected in the rive.r as far as 40 km. from t.he
mout.h. Zoeae were present. in April to Odobe.r. Of
22 kinds of crab zoeae coneeteel near the mout.h,
Oa.llinectc8 ranked t.hird in abundance in 1961 and
second in 1962.

Early erab st.ages (2-9 mm. wide) entered lower
river areas primarily in waves which st.a.rted 5 or
more months after spawning began and continued
t·o t.he end of the year. Most individuals in these
waves were be.yond the init.ial era.b st.ages except
during ea.rly wint.er. The t.ime of the first waves
was later in 1963 than in 1962, probably because
of the lat.er spawning season in 1963. Influx of
early crab stnges was not. eonfined to the lower
river but extended 95 km. and more upstream.

Juvenile crabs of many sizes were widely dis­
t.ributed but. were eoneent.rat.eel the yen,r around in
eert.ain loealit.ies. Those less than 40 mm. wide
were most common in shailower waters. Juvenile
females outnlunbered juvenile males in the lower
river, but the pereent.age of males increased with
distance upstream.

Crabs 5 to 200 mm. wide fed principally on mol­
lusks .(primarily clams and mussels), fish, and
cru!'jtac.eans (mostly amphipods and crabs). Lesser
amounts of plant.s, annelids (almost all NC1'ei8
pelagiel() , insects, and bryozoans were. eaten.
Usunlly the same types of foods were t.aken by aJI
sizes of erabs and 'at all area.s sampled. Crabs oft.en
ate t.he same foods during different seasons and
generally eonsumed the most available foods.
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